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(54) FIELD INTENSITY DISTRIBUTION GENERATOR 



(57) An electric field intensity distribution prepara- 
tion apparatus defines the neighborhood about a 
repeater as a mesh of an arbitrary size. Then, each 
mesh is determined whether it is a mesh with sight, a 
mesh without sight, or a mesh that cannot be reached 
by a wave on the basis of data of an electronic map. The 
electric field intensity of each mesh is obtained for the 
mesh with a sight to produce an electric field intensity 
distribution of the neighborhocxJ of a repeater. As a 
result, an electric field intensity distribution preparation 
apparatus that can easily determine a wave propaga- 
tion pattern centered about a repeater is provided. 
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IDescripUon 

Technical Field 

.5 [0001] The'present invention relates to an electric field intensity distribution pr^aration apparatus for obtaining the 
electric field intensity about an electric wave generation source and a mobile communication system for determining the 
position of a mobile using the electric field intensity distribution preparation apparatus. More particularly, the present 
invention relates to a mobile communication system tiiat produces an electric field intensity distribution using an elec- 
tronic map to determine the position of a mobile using tiie produced electric field intensity distribution. 

.10 

Background Art 

[0002] A mobile position detection method of interest to tiie present invention is disclosed In, for example, Japanese 
Patent Publication No. 6-93650. According to the publication, waves from a plurality of repeaters are respectively 
IS received at a mobile in a mobile communication system for candying out communication between a repeater and a 
mobile via the wave. By using a coverage contour of a reception electric, field level from each repeater obtain^ in 
advance, the range in which a mobile can be located corresponding to each reception level is obtained to detect the 
position of the mobile from the overlap of each range. : 

[0003] However, such a position detection method using a coverage contour is a macro detection method that does 
20 not take into consideration the blocking and reflection of the waves due to tiie building around the mobile and the geog- 
raphy in the actual detection of the position of a mobile. Therefore, tiiis mettiod is suitable for the position detection of 
a vehicle and the like that travels at high speed. However, tiiere was a problem tiiat this method Is not suitable for the 
position detection of a human being or object tiiat travels at a low speed. 

[0004} Thus, there is a position determining system utilizing a wireless communication network of small zones siich 
25 as a PHS. !n such a positioning system, applications is considered of a radiation patterri of a wave to carry out position 
detection of high accuracy Such a small zone wireless network is shown in Fig. 10. 

[0005] Refening to Rg. 10, when a fixed or movable center station 91 is to establish conversation communication with 
a mobile station 7 that is currentiy on the move, conversation is allowed with a mobile station 7 that is locate within a 
cell 8 of approximately 100m in radius about a repeater 6 from an exchange station 2 to which center station 91 is con- 
30 nected through a main line 3 and an exchange station 4 through another main line 5. A center control station 51 is con- 
nected to main lines 3 and 5. 

[0006] In a PHS system, there is a PHS database. When center station 91 communicates with mobile station 7. the 
location of mobile station 7 within cell 8 of repeater 6 is recorded in a database 38 of ttiat repeater provided at center 
control station 5. Alternatively, the entry of mobile station 7 into the area of cell 8 is immediately stored in the database 
35 without effecting communication witii repeater 6. It is identified that mobile station 7 is witiiin a circle of a radius of 
approxinf)ateiy 100m about tiiat repeater 6 by utilizing tiie position information of repeater 6 tiiat is known in advance. 
Thus, tiie location of mobile station 7 can be identified. 

[0007] The information identifying a repeater 6 corresponding to a certain cell 8 in which mobile station 7 is located 
at a certain time point can be stored and maintained in tiie database of the PHS. Technically speaking, center station 
40 91 can receive tiiat information. 

[0008] Center station 91 includes a system tiiat provides a display of a map information on a display device, it is well 
known tiiat such a system providing a display of map information is easily available in the form of a CD-ROM as in tiie 
navigation system of a vehicle. 

[0009] TTie position information of a repeater 6 con-esponding to a cell 8 in which mobile station 7 is located obtained 
45 from the database of the PHS is displayed on a map on tiie screen of the display device at center station 91 . Repeater 
6 is indicated by a marker and die like. A circle of lOOm in radius is provided on tiie display centered about tiie marker. 
Identification is presented tiiat the mobile station is located within that circle. 

[0010] Fig. 1 1 shows a sti-ucture of center station 91 . Refenring to Fig. 1 1 , center station 91 of the present invention 
includes a personal computer or a work station 1 2, and a display 61 and a keyboard 1 1 connected to personal computer 

50 or work station 12. Personal conputer or work station 12 is connected to a modem 13 for the center station to be con- 
nected to a telephone exchange station 2 shown in Fig. 10 via modem 13 for the center station. 
[001 1 ] In a map 1 0 appearing on a screen of tiie display of personal computer or work station 1 2 at center station 91 . 
a marker 9 indicating a repeater 6 conresponding to a cell 8 in which mobile station 7 is located, and a circle having a 
radius of 100m (in some cases, may not be a circle) about marker 9 are displayed. It is indicated tiiat mobile station 7 

55 of interest is located witiiin that circle. Mobile station 7 per se cannot be shown on the display. 

[001 2] Fig. 1 2 is a block diagram showing a specific structure of center station 91 . Refening to Rg. 1 2. center station 
91 includes a CPU 60 for providing the control of the entire apparatus constituting center station 91, a display 61 con- 
nected to CPU 60 for providing a display of the location of mobile station 7 on a map, a ROM 62 and a RAM 63 in which 
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a program and the like defining the operation of center station 91 are stored, and an UO interface 64 functioning as an 
interface with an external device. 

[001 3] A CD-R0i\/1 drive device 65 for providirig a display of map data via I/O interfiace 64, an automatic calling device 
66 for connection to exchange station 2 of the PHS system, and a line disconnection unit 68 for effecting a call by auto- 
5 matic calling device 66 as necessary and discbnnectihg the line immediately after ro^eiving data of r^eater 6 near 
which mobile station 7 is located are connected. Une disconnection unit 68 is connects to telephone exchange station 
2 via center station modem 13. 

[0014] In addition to directly designating a mobile station 7 from center station 91 via keyboard 1 1 , the line from a 
subscriber 71 asking for the position information of mobile station 7 is input via I/O interfece 64. A check is effected 
10 through a subscriber database 69 connected to I/O interface 64 to identify whether the input subscriber is a proper pre- 
determined subscriber. 

[0015] The procedure of sending a signal and receiving position information to search for the position information of 
mobile station 7 will be described hereinafter with reference to Figs. 10, 1 1 and 12. First, keyboard 1 1 at center station 
91 is manipulated to dial automatically the PIHS telephone number of mobile station 7 of interest under control of per- 

15 sonal computer or work station 12. As shown in Fig. 10. a telephone line is connected to mobile station 7 via a repeater 
6 corresponding to cell 8 in which tiiat mobile station 7 is located through exchange station 2 and tiie like. When line 
connection is established between center station 91 and mobile station 7, the code number of the relevant repeater 6 
is recognized and stored in the database of tiie PHS. Since this recognition arti storage is cam'ed out instahtfy» the line 
between center station 91 and mobile station 7 can t>e disconnected imm^iately. The position information of repeater 

20 6 is represented by the code of repeater 6 or by the latitude and longitude of repeater 6. The position information is 
immediately sent from the PHS database to mcdem 13 at center station 91 and transmitted to personal conputer or 
workstation 12. 

[0016] At personal computer or work station 12, map information is sent in advance from ttie incorporate Cp-ROi\^ , 
drive 65. The map infbnration is provided as a map 10 on the screen of display 61 . By placing the position information 
2o represented by tiie code or the latitude and longitude of repeater 6 on map 10^ repeater 6 can be indicated by marker 
9asshowninFig. 11.. 

[001 7] As described above, entry of mobile station 7 into cell 8,of repeater 6 is recognized and stored in tiie database. 
The information tiiereof is provide to center station 1 . so that the location of mobile station 7 within the circle of approx- 
imately 100m in radius about a repeater 6 is detected. 

30 [0018] When tiie position is to be determined in such a system, cell 8 is not always a circle depending upon ttie status 
around the repeater. When the PHS owner is located at a site where wave propagation Is blocked by some building and 
the like, various wave propagation patterns according to various cases shown in Figs. 13A-13C taking account of ttie 
arrangement and prof ile of ttiat buikiing and tiie like Is required. Here, a wave propagation pattern indicates a pattern 
of a region having a wave intensity emitted from a repeater exceeding a constant value taking into consideration the 

35 environmental status of tiie repeater. In accounting for a buikiing structure as an example of environmental status of tiie 
repeater in producing a wave propagation pattern, an operator had to select the propagation pattern from the pattem 
shown in Figs. 13A-13C according to the position relationship between tiie repeater and tiie surrounding facility in tiie 
conventional case. The propagation pattern had to be calculated according to tiie selected pattern. Thus, tiiere was a 
problem that computation of the wave propagation pattern is time consuming. 

40 [0019] The present invention is provided to solve the above problems. An object of tiie present invention is to provide 
an electric field intensity distribution preparation apparatus for easily determining a wave propagation pattern and a 
mobile communication system using the electric field intensity distribution preparation apparatus. 

Disclosure of Invention 

45 

[0020] A wave intensity distribution production apparatus of tiie present invention includes means for dividing tiie 
neighborhood about a wave generation source into meshes of a desired size, means for determining a predetermined 
type of tiie mesh on tiie basis of a map including the neighborhood of tiie wave generation source, means for obtaining 
electric field intensity of the mesh according to tiie determination result by said determination means and ttie electric 
50 field intensity of tiie wave generation source, and means for producing an electric field intensity distribution of the neigh- 
borhood of the wave generation source according to the ot>tained electi^ic field intensity. 

[0021 ] The neighborhood of tiie wave generation source is divided into meshes of a desired size. Each divided mesh 
is dietermined corresponding to a predetermined type according to the electronic map. The electric field intensity of 
each mesh is obtained according to the determination result and the electric field intensity from the wave generation 
55 source. An electi^ic field intensity distribution of the neighborhood of the wave generation source is produced according 
to tiie electric field intensity. Since the electric f ieM intensity distribution is produced taking into consideration the actual 
geometry of the wave generation source, a wave propagation pattern of the neighborhood of the wave generation 
. source can be easily determined. 



0 
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[0022] According to another aspect of the present invention, a mobile communication system carries out communi- 
cation between a moving second station and a third station via a first station. The first station emits a wave of a prede- 
termined frequency at a prkletermihed intensity. This mobile communication system includes means for producing tiie 
electric field intensity distribution of tiie wave emitted from the first station at tiie neighborhood of tiie first station. The 

5 mecins for producing an electric field intensity disti'ibution includes means for dividing the neighborhood about ttie first 
. station into meshes of a desired size» means for determining a predetermined type for tiie mesh on the basis of a map 
including the neighborhood of tiie first station, means for obtaining the electric field intensity for each mesh according 
to the determination result by the determination means and tiie distance between tiie first station and the mesh, and 
hfieans for producing an electric field intensity cfistribution of the neighborhood of the first station accordirtg to tiie 

10 obtained electric field intensity. The second station provides the information for identifying tiie first station and tiie elec- 
tric field intensity tiiereof at the time of communication with the first station to the tilird station. The third station deter- 
mines tiie position of tiie second station frohi the identification information and tiie electric field intensity of the first 
station sent from ttie second istation, and an electric field intensity distribution. 

[0023] In a mobile communication system tiiat carries out communication between a moving second station and a 
15 third station viia a first station, tiie electric field intensity distritxrtion of tiie neighborhood of the first station from which 
the wave is emitted is produced for every predetermine mesh. In communication with tiie third station, ttie second sta- 
tion provides tiie electric field intensity of ttie first station. From the electaric field intensity and ttie electric field intensity 
distribution, the position of the second station is determined at tiie tiiird station. Thus, a mobile communication system 
that can easily determine tiie position of a second station in a short time can be provided. 

20 

Brief Description of tiie Drawings 
[0024] 

25 Fig. 1 A is a block diagram showing a sti'ucture of a center station of a position determination system of the present 
invention, and Fig. 1 B is a diagram showing contents of data of a repeater electable field intensity disb-ibution data- 
base. 

Fig. 2 is a flow chart indicating tiie procedure of producing an electric field intensity distribution centered about a 
repeater. 

30 Fig. 3 is a diagram showing a concept of meshes centered about a repeater. 

Fig. 4 is a diagram showing a concept of meshes with and witiiout sight. 

Fig. 5 is a diagram showing a mesh determination method taking into consideration the height direction of a build- 
ing structure. 

Fig. 6 is a diagram showing an ejecti'ic field intensity distribution of a repeater. 
35 Fig. 7 is a diagram showing a wave propagation pattern when the electric field intensity is 20 decibels. 

Fig. 8 is a diagram showing measured value data between electaic field intensity and distance. 

Fig. 9 is a diagram showing measured value data between electric field intensity and distance. 

Fig. 10 is a block diagram showing an entire structure of a position display system of a mobile terminal. 

Rg. 1 1 is a block diagram showing a structure of a center station. 
40 . Fig. 1 2 is a block diagram showing a sfructure of a center station. 

Figs. 1 3A-1 3C show the relationship with tiie wave propagation pattern of a building structure. 

Fig. 14 shows a specific example of position identification using an electric field intensity distribution. 

Fig. 15 is a diagram showing an example of position identification using ian elecf ic field intensity distribution. 

Fig. 16 is a diagram showing an exanple of position identification using an elect'ic field intensity disf ibution. 
45 Fig. 1 7 is a diagram showing an example of position identification using an electric field intensity disf ibution. 

Figs. 18A and 18B are diagrams showing measurement examples of a delay profile for determination of a direct 

wave. 

Best Mode for Practicing tiie Invention 

so 

[0025] An embodiment of the present invention will be described hereinafter witii reference to tiie drawings. Fig. 1 A 
is a t)lock diagram of a center station 1 using the positioning system of ttie present invention. In conttast to the conven- 
tional case of Fig. 12, provision of an elecfric field intensity disttibution database 81 in which an elecfronic map 81a and 
a repeater electric field intensity distribution database 81 b are integrally formed differs from the conventional center sta- 
55 tion 91 . The data contents of the repeater electtic field intensity distribution database are shown in the drawing. The 
data contents of tfie repeater electric field intensity distribution database are shown in Rg. 1 B. As shown in Rg. 1 B, tiie 
repeater elect'ic field intensity distribution database includes tiie ID of respective repeaters, the latitude and longitude 
information indicating the position, and electric field intensity distribution data for each mesh at tiie neighborhood of that 



9 



EP 0967 816 



repeater. The remainihg elements are similar to those of the conventional case. Corresponding elements have the 
same reference characters allotted, and their description will not be repeated. 

[0026] A mobile terminal detects the identification jrtformation ID of a plurality of repeaters and electric field Intensity. 
This information is sent to center station 1 . Center statioiri 1 obtains the region where the mobile terminal cari be located 
5 with respect to each electric field intensity using the electric field intensity distribution of each repeater obtained in 
advance from the identification information and electric field intensity of the plurality of repeaters. The position of tiie 
mobile ternvnal is detected from the overlap of each region. 

(1) Production of electric field intensity distribution of neighborhood of repeater 

10 

[0027] Description is provided of how center station 1 obtains the electric field intensity distribution of the neighbor- 
hood of repeater 6. 

[0028] Rg. 2 is a flow chart of obtaining an electric field intensity distribution of tiie neighborhood of repeater 6. Rgs. 
3-6 are diagrams describing the st^ of obtaining an electric field intensity distribution. The method of obtaining elec- 
ts trie field intensity distribution of repeater 6 will be described with reference to Rgs. 2-6. 

[0029] As shown in Fig. 3, a mesh of an arbitrary size about a repeater is defined as tiie region required to produce 
a wave propagation pattern. Here, tiiis mesh becomes tiie unit in producing an electric field intensity distribution. The 
size of the mesh and tiie size of tiie region defining tiie mesh are define within a tolerable range of precision and data 
size. 

20 [0030] Referring to Rg; 3, a mesh 101 Is fbrm^ at tiie neighborhood of repeater station 6. Then, refering to elec- 
tronic map 81 a, tiie shape of tiie building tiiat becomes an ot)stacle for tiie wave is formed as a building polygon 1 11 in 
the region where mesh 101 is formed On Rg. 2, step S1 1 : "step" omitted hereinafter). 

[0031] Each divided mesh is subjects to a process set fbrtti in the following. When ttie center point of tiiat mesh is 
located within building polygon 1 1 1 on electronic map 81 a, that mesh is set as a mesh with no wave propagation. When 

25 the center point of tiie mesh is outside building polygon 1 1 1 , ttie crossing point between building polygon 1 1 1 and tiie 
line connecting the center points of repeater 6 and the mesh is obtained (S12-S15). When there is no crossing point, 
that mesh is set as a mesh A with gocxi wave propagation. When there is a crossing point, that mesh is set as a mesh 
B witii poor wave propagation. The mesh inside building polygon 1 1 1 is set as a mesh C witii no wave propagation. A 
specific example is shown in Rg. 4. Even if there is a crossing point with building polygon 1 1 1, the mesh is set as a 

30 mesh with good wave propagation when the height of tiie building is lower tiian ttie difference in height from repeater 6 
to the center point of tiie mesh. The height of the building is obtained using the information of the number of stories of 
that building and the like on electronic map 81a. 

[0032] An example of ttiis case Is shown in Rg. 5. Referring to Rg. 5, when repeater 6 Is on a building 1 12, the mesh 
is set as a mesh with good wave propagation when a straight line 1 1 6 connecting repeater 6 with ttie mesh center point 

35 115, indicating ttie change in height, does not cross building 117. 

[0033] The electric field Intensity of each mesh is obtained using a relation equation of an electric field intensity and 
wave propagation distance on the basis of tiie distance between the center point of the repeater and tiie center point of 
each mesh (SI 6). The equation of tiie relationship between electric field intensity and wave propagation distance is pro- 
duced for each type of repeater 6 depending upon whetiier the wave propagation is superior or not and whether is pro- 

40 vided on a telephone booth, a pole, or the roof of a building st-ucture. Also, wave reflection and waveguide effect due 
to the state of the building around tiie mesh In obtaining tiie electric field intensity of each mesh are taken into account. 
[0034] An electric field Intensity distribution of a repeater is produced according to each obtained mesh electric field 
intensity (S1 7). An example of ttie electric field intensity distribution of ttie r^eater is shown in Rg. 6. In Rg. 6, ttie bold 
numeric in the mesh indicates a mesh with good wave propagation, and a numeric represented in a slanted manner 

45 indicates a mesh witii poor wave propagation. The electric field intensity distribution is obtained in a similar manner for 
all the repeaters. A database is produced ttiat can be retrieved by entering the ID of repeater 6. 
[0035] The method of determining ttie position using ttiis database will be described hereinafter. 
[0036] A specified repeater 6 is reti'ieved from electric field intensity disti'ibution database 81b. A group of meshes 
having an electric field intensity of at least an arbitrary value is set as the wave propagation pattern of an arbitrary elec- 

50 trie field intensity. This example is shown in Rg. 7. The shaded area in Fig. 7 represents the wave propagation pattern. 
Here, the wave propagation pattern when tiie electric field intensity is 20dB Is shown. By setting the electric field Inten- 
sity to a desired value, a wave propagation pattern of a desired intensity can be obtained. 

[0037] The method of obtaining each mesh electric field intensity of Si 6 will be described hereinafter. Rgs. 8 and 9 
are graphs indicating the measured results of tiie distance from each repeater 6 and tiie reception electric field intensity 
55 when wave propagation is good (Rg. 8) and poor (Fig. 9). This corresponds to the case where the repeater corresponds 
to a telephone bootti. The equation of the relationship between the electric field intensity and the maximum wave prop- 
agation distance Is obtained from tiie graph to result In ttie following equations. 
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Propagation distance N(m) s - (electric field intensity (dB) - 82)/0.056 ... (when wave propagation is good). 
Propagation distance N(m) s - (electric field intensity (dB) - 82)/0.1 12 ... (when wave propagation is poor). 

5 [0038] Electric field intensity for each mesh is obtained according to the above equation for both cases of good and 
poor wave propagation. 

[0039] The wave propagation pattern of an arbitrary electric field intensity can be obtained from the wave propagation 
pattern for each intensity of repeater 6 and ah arbitrary electric field intensity stored in data base 81 without having to 
obtain the crossing point with the building data on the electronic map ev^y time. 
10 [0040] Also, the computation time for obtaining a wave propagation pattern of an arbitrary electric field intensity is 
reduced since the crossing with the building data on the map is not obtained every time. 

[0041 ] It is not necessary to obtain the crossing point with the building data on the electric map for each measurement 
since the electric field intensity of an arbitrary position centered about repeater 6 is stored in database 81b. Therefore* 
the computation time for obtaining the wave propagation pattem of an arbiti^ary elecbric field is reduced. 
75 [0042] The wave employed in the present invention is described hereinafter. The wave used for communication wifli 
a repeater is preferably a direqt wave, not a reflected wave or the like. A method of determining tiiis direct wave will be 
described hereinafter. 

[0043] Figs. 1 8A and 1 8B show a wave delay profile wifli tiie delay time of flie wave an'iving at respective points plot- 
ted along the abscissa and the power of each wave plotted along tiie ordinate. Rg. 18A corresponds to the case where 

20 a direct wave is received. Fig. 1 8B con^esponds to the case where a direct wave is not received. Ref emng to Rgs. 1 8A 
and 18B, the wave with the shortest delay time is tiie wave ttiat anrives from the transmitted point ttirough the shortest 
distance. A wave with a longer delay time is a wave that arrives at a reception point through reflection and diffraction. 
Since the distance to the reflected <><^ffracted point is altered as the distance of travel increases, the delay profile is. 
altered according to tiie travel. When the direct wave is received wittiin the sight where the wave is received directiy, tiie 

25 wave with the shortest delay time is set as the direct wave from the delay profile. However, there is a case where the 
direct wave cannot be received by being blocked by tiie shadow of a focility such as ti^ie building. In this case, determi- 
nation is made whetiier a direct wave is received or not using a delay spread property. This delay spread represents the 
spread of tiie delay time by rendering the area of the shaded region in Fig. 18B constant (normalized). According to tiie 
spread of the delay time of this delay spread property, determination can t>e made that a direct wave is received when 

30 the spread is small, and a direct wave is not received when the spread is great 

[0044] The waveform shown in Figs. 1 8A and 1 8B can be obtained by s^arating the corrponents of tiie arriving wave 
(direct wave, reflected wave and the like) by a ti^aversal fitter or a filter used in RAKE reception. 
[0045] In tiie above eni)odiment, tiie position of the mobile terminal Is determined by obtaining tiie electric field inten- 
sity distribution at one repeater. The present invention is not limited to the above embodiment, and the positioning can 

35 be made more precise by using an electric field intensity distribution obtained from a plurality of r^eaters. In this case, 
the position of respective meshes is identified by the latitude and longitude information of tiie repeater ID. Therefore, 
the position of tiie mobile terminal can be easily detected by comparing tiie electric field intensity distribution of respec- 
tive repeaters for each mesh. 

[0046] An example of ttiis case will be described witii reference to Figs. 1 4-1 7. Figs. 1 4-1 6 show meshes having an 
40 eiecfric field intensity exceeding a predetermined value on tiie basis of respective repeaters 6A-6C. By obtaining tiie 
overlapping area on the basis of tiie data from these tiiree repeaters, thiB precise position of tiie mobile terminal can be 
identified as shown in Rg. 17. 

[0047] in tiie above embodiment, center station 1 receives information of repeater 6 from control station 51 by estab- 
lishing communication between center station 1 and mobile station 7. The present invention is not limited to tiie above 
45 embodiment, and the repeater database can be provided at center station 1 . Information of tiie neighborhood of 
repeater 6 can be received from mobile station 7. The repeater can be identified at center station 1 according to the 
received information. In tiiis case, the database of center station 1 includes tiie ID for identifying a repeater and tiie 
position information. 

so Industrial Applicability 

[0048] Since the elect-ic field intensity distribution preparation apparatus of the present invention can easily determine 
a wave propagation pattern centered about a repeater, it is applicable to usage in a position determination apparatus 
employing a wave. 

55 

Claims 



1 . An electric field intensity distribution preparation apparatus comprising: 
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means for dividing a neighborhood of a wave generation source into meshes of a desired size, centered about 
said wave generation source, 

means for determining a predetermined type of said mesh on the basis of a map including the neighborhood 
of said wave generation source, 
5 means for obtaining electric field intensity for each said mesh according to a determination result by said deter- 

mination means and a distance between said wave generation source and said mesh, and 
means for preparing an electric field intensity distribution of the ndghborhood of said wave generation source 
according to said dbtained electric field Intensity. 

10 2. The electric field intensity distribution preparation apparatus according to claim 1 , wherein tiie type of a mesh deter- 
mined by said determination means includes a first region of good sight from said wave generation source and a 
second region of poor sight. 

3. TTie electric field intensity distribution preparation apparatus according to daim 2, wherein said means for obtaining 
15 electric field intensity for each mesh is carried out according to ttie distance from said wave generation source and 

an actually measured value of reception electric field intensity of that distance. 

4. The electric field intensity distribution preparation apparatus according to dairn 2, wherein said means for obtaining 
electric field intensity for each meshls carried out using 

20 

propagation distance N(m) - - (electric field intensity (dB) - 82)70.056 for said first region, and 

propagation distance N(m) = - (electric field intensity (dB) - 82)70.1 12 for said second regi 

25 5. Tne electric field intensity distribution preparation apparatus according to daim 2, wherein said second region 
includes a third region where a wave is not reached. 

6. The electric field intensity distribution preparation apparatus according to daim 1 . wherein said means for dividing 
into meshes determines said desired size by a precision of said electric field intensity distribution. 

30 

7. The electric field intensity distribution preparation apparatus according to daim 1 , wherein said means for obtaining 
electric field intensity is candied out taking into consideration ref ledion of a wave from said wave generation source 
due to a building structure at tiie neighborhood of said mesh. 

35 8. The electric field intensity distribution preparation apparatus according to claim 1, conprising means for storing 
said produced electric field intensity distribution. 

9. The electric field intensity distribution preparation apparatus according to claim 1 , wherein a plurality of said wave 
generation sources are provided, and said means for produdng electric field intensity distribution produces said 

40 electric field intensity distribution for said plurality of wave generation sourcea 

10. The electric field intensity distribution preparation apparatus according to claim 9. comprising means for storing 
said produced plurality of electric field intensity distributions. 

45 11. The electric field intensity distribution preparation apparatus according to claim 10, wherein said storing means 
stores said produced plurality of electric field intensity distributions as a database. 

12. The electric field intensity distribution preparation apparatus according to claim 1, wherein said wave generation 
source is a repeater of a communication system. 

50 

13. The electric field intensity distribution preparation apparatus according to daim 12, wherein said communication 
system includes a mobile communication system tiiat effects communication with said repeater as a base. 

14. A mobile communication system for carrying out communication between a mobile second station and a third sta- 
55 tion via a first station, wherein said first station emits a wave of a predetermined frequency at a predetermined 

intensity, comprising: 

means for producing an electric field intensity distribution of a wave emitted from said first station at a neigh- 
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borhood of said first station, 

said means for producing an electric field intensity distribution co^ 

means for dividing the neighborhood of the first station into meshes of a predetermined size, centered about 
said first ^tioh. , _ 

means for determining a predetermined type of said mesh on the basts of a map including the neighborhood 

of said first station, 

means for obtaining electric field intensity for each said mesh according to a determination result by said deter- 
mination means and a distance between said first station and said mesh, and 

means for producing an electric field intensity distribution of the neighborhood of said first station according to 
said obtained electric field intensity, 

wherein said second station provides information identifying said first station and electric field intensity thereof 
to said third station when communicating with said first station, 

wherein said third station determines a position of said second station from said provided identification infor- 
mation and electric field intensity of said first station, and said electric field intensity distribution. 

15. The mobile communication system according to claim 14, comprising a plurality of said first stations, 

wherein said second station cames out communication via said plurality of first stations, 
wherein said electi-ic field intensity distribution producing means produces electric field Intensity of the neigh- 
borhood of said plurality of first stations, 

wherein said second station provides information identifying said plurality of first stations and electric field 
intensity tiiereof to said tiiird station when communicating with said plurality of first stations, 
wherein said third station determines a position of said second station from said provided information of iden? 
tifying said plurality of first stations and electric field intensity thereof, and said elec&ic field intensity distribu- 
tion. 
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